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(54) Molded surface fastener with backing and method of manufacturing tlie same 



(57) In production of a moMed surtece fastener with 
backing, molten resin (4*) is extruded to the surface of a 
die wheel (2), which has in the surface a multiplicity of 
engaging-element-forming cavities (2a) and, at the 
same time, the cavities (2a) are filled with the molten 
resin (4*). During that time, the die wheel (2) Is rotated to 
continuously mold a multlplicrty of engaging elements 



(4b) on the front surface of the substrate sheet (4a). 
Meanwhile, the backing sheet (3) is pressed against the 
rear surface of the substrate sheet (4a) on the die wheel 
(2) by a pressing roller (5) to integrally join the backing 
sheet (3) and the substrate sheet (4a) together at a 
selected pattern of regions (AP). 



FIG. I 
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Description 

BACKGROUN D OF THE INVgN|T| nM 

1 . Field of the Invention: 5 

This invention relates to a surface fastener molded 
of thernfioplastic resin and having a multiplicity of 
engaging element on ttie front surface of a substrate 
sheet and a backing sheet integrally joined with the rear 10 
surface of the substrate sheet, and also to a method of 
continuously manufacturing sub molded surtece fas- 
tener. More particularly, the invention relates to a 
molded surtece fastener which secures adequate flexi- 
bility and effectively prevents any crack in a substrate is 
sheet and which is firmly supported by a backing sheet 
to enable a wide variety of applications, and also to a 
method of effectively manufacturing such nwkJed sur- 
face fastener. 

20 

2. Description of the Related Art: 

A molded surface fastener of the described type is 
known in which a multiplicity of engaging elements is 
molded on tiie front surface of a substrate sheet and a 25 
backing sheet is integrally joined with the rear surface of 
the substrate sheet by pressing the backing sheet 
against the substrate sheet in a semi-molten state. This 
known art is exemplified by Japanese Utility Mcxdel Pub- 
lication No Sho 55-55602. In this publication, fiber 30 
material such as a knit or a woven fiber fabric, a non- 
woven cloth, a paper sheet are fused on the rear sur- 
face of a molded surface fastener In which a multiplicity 
of hook elements are integrally molded on the front sur- 
face of a substrate sheet. This publication merely shows 35 
the idea of pressing ttie fiber material against the sub- 
strate sheet while it is in semi-molten state but is totally 
silent about a concrete method for manufacturing such 
molded surface fasteners. 

Methods for manufacturing such molded surface 40 
fasteners are disclosed in, for exanrple, U.S. Pat Nos. 
5.260,01 5 and 5,441 ,687. According to these U.S. Pat- 
ents, while molten resin is introduced to circumferential 
surface of a rotating die wheel, which has a multiplicity 
of engaging-element-forming cavities on the circumfer- 4S 
entiai surface, to continuously mold on the wheel sur- 
face a substrate sheet and a multiplicity of engaging 
elements standing on the front surface of tiie substrate 
sheet, a backing sheet is integrally joined with the rear 
surface of the substrate sheet by pressing tiie backing so 
sheet against ttie substrate sheet in semi-molten state 
by a pressing roller or other pressing means. 

However, In ttie molded surface fastener disclosed 
in the above-mentioned publications, since the circum- 
ferential surface of ttie pressing roller, which presses ss 
the backing sheet against ttie substrate sheet, is flat 
entirely, ttie backing sheet is joined integrally with the 
entire rear surface of the substrate sheet. As is under- 
stood from a common knowledge ttiat the joint surface. 



2 

which is produced between the substrate sheet and ttie 
backing sheet would be rigid, the moWed surface fas- 
tener with backing described above is very rigid 
ttiroughout its entire surface and is therefore not suita- 
ble for modern molded surface fasteners to which an 
increased degree of flexibility is required. 

Applications of tiiis type mokJed surface fasteners, 
witti or without backing, in various industrial fields are 
on the increase In recent years. For example, ttiey are 
popular as fasteners for various kinds of bags, clothing, 
and other daily goods as well as for disposable diapers, 
interior ornaments, and various kinds of industrial mate- 
rials such as sheet materials and machine parts. 
Molded surface fasteners to be used in various Indus- 
ti-lal fields should vary in characteristics to meet with a 
wide variety of demands. For use in disposable diapers, 
ttie mokjed fasteners should be excellent in softness 
and small in size but require a limited durability enough 
for repeated attaching operations two or three times. On 
ttie other hand, for use in fastening industi-ial materials, 
ttiey require adequate rigidity and excellent engaging 
toughness and should have such a sfructure ttiat ttie 
materials can be fastened surely by m\y a single fasten- 
ing operation. 

Rexible manufacturing is therefore inevitable to 
manufacture such molded surface fasteners different in 
size and shape to meet with various kinds of demands 
for functions. 

For use in fastening interior ornaments in a car. 
mere variation of size and shape does not meet witti ttie 
demands; for example, the molded surface fastener 
itself should be formed complementarily witti a curved 
wall surface of a car In order to fasten an Interior orna- 
ment on the wall. Furttier, on occasions, it is needed to 
tentatively attach the molded surface fastener to a ten- 
tative-attachment member. If the tentative-attachment 
member is made of magnetic metal such as iron, it is 
necessary to magnetize ttie molded surface fastener. 

For providing ttie molded surface fastener with such 
function, merely changing the size and/or shape does 
not suffice. None of the conventional molded surface 
fasteners including tiiose disclosed in ttie above-men- 
tioned publications do satisfy all ttie foregoing demands. 

SUMMARY OF THE INVENTION 

It is therefore a first object of this Invention to pro- 
vide a molded surface fastener In which a backing 
sheet, such as a knit or woven fabric, a non-woven 
clotti. a paper sheet or a synthetic resin sheet, is joined 
witti ttie rear surface of a substi-ate sheet to make ttie 
surface fastener adequately flexible and also to avoid 
any crack in the substrate sheet, tfius meeting demands 
for a wide variety of applications; and it is a second 
object of this invention to provide a mettiod of manufac- 
turing such molded surface fastener. According to a first 
aspect of the invention the above-mentioned first object 
is accomplished by a mokJed surface fastener compris- 
ing: a syntiietic resin molded substrate sheet having a 
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multiplidty of engaging elenrtents molded on a front sur- 
face of the substrate sheet: and a backing sheet cover- 
ing over a rear surface of the substrate sheet and 
partially integrally joined with the substrate sheet. Pref- 
erably, the backing sheets and the substrate sheet are 
Integrally joined by a multiplicity of joining spot regions, 
a grid-like joining region, at least one straight line of join- 
ing region or at least one meandering line of joining 
region. 

With the molded surface fastener of the first aspect 
of the invention, since the backing sheet is integrally 
joined with part of the rear surface of the synthetic resin 
molded substrate sheet rather than with the entire rear 
surface, it is possible to secure adequate flexibility and 
also to avoid any crack in the substrate sheet, which 
would have occurred with the conventional molded sur- 
face fastener. Alternatively, the backing sheet may have 
on its front surface a multiplicity of hooks or pile so that 
the resulting mokJed surfece fastener can be used as a 
double-sided molded surface fastener. 

In an alternative form, at least one metallic thin strip 
or may be inserted through the space defined between 
two or more straight lines of joining regions so that the 
molded surface fastener can hokJ a desired bent or 
cured posture when it is bent. This alternative molded 
surface fastener can be tightly attached to a wall having 
a complex curved surface, thus making it possible to 
attach an interior ornament or other thing to the wall 
neatly without locally floating. In another alternative 
form, at least one magnetic rubber strip may be inserted 
through the space between the two or more straight 
joining regions as a substitute for the thin metal strip or 
wire so that atfaching of the molded surface fastener is 
facilitated particularly when it is used on metal such as 
a steel post or inside of various kinds of moWing dies, 
which require precise positioning and presecuring. 

The technology of joining a backing sheet with the 
rear surface of a substrate sheet, which has a multiplic- 
ity of engaging elements molded on the front surface, by 
pressing simultaneously with the molding of the engag- 
ing elements on the substrate sheet is already known 
by, for example, U.S. Pat. Nos. 5,260,015 and 
5,441.687. Tlie moWing method disclosed in U.S. Pat. 
No. 5.441.687 comprises the steps of: rotating a die 
wheel composed of a large number of die rings placed 
one over another In a drum: supplying molten thermo- 
plastic resin to the circumferential surface of the drum 
and. at the same time, filling a multiplicity of hook-form- 
ing cavities of the drum surface with the molten resin to 
mold a desired thickness of substrate sheet having a 
multiplidty of hooks standing on the front surface: merg- 
ing a backing sheet of suitable material with the sub- 
strate sheet on the drum surface to integrally join the 
backing sheet with the entire rear surface of the sub- 
strate sheet: and removing the molded substrate sheet 
and the molded hooks from the drum surface together 
with the backing sheet in timed relation with the rotation 
of the drum while cooling. Each die ring has a large 
number of hook-shape cavities arranged around the 



peripheral edge on each skle at uniform distances and 
Individually extending radially Inwardly of the ring. TTiis 
individual die ring is sandwiched between adjacent 
spacer rings which are flat on opposite sides. 

s According to a second aspect of the Invention, the 
above-mentioned second object Is accomplished by a 
method of continuously manufacturing a mokJed sur- 
face fastener composed of a synthetic resin molded 
substrate sheet, which has a multiplicity of engaging 

10 elements molded on a front surface, and a backing 
sheet attached to a rear surface of tiie sut>strate sheet. 
The above method is characterized by comprising the 
steps of: rotating a die wheel, which has in its drcumfer- 
ential surface a multiplicity of engaging-element-forming 

15 cavities, in one direction: extruding molten resin to the 
circumferential surface of tiie die wheel by a predeter- 
mined widtii from an extrusion nozzle, which is dis- 
posed in confronting relationship with tiie die wheel witii 
a predetermined space, and. at the same time, filling the 

20 engaging-element-forming cavities witti tiie molten 
resin: continuously molding tiie substrate sheet witii the 
multiplicity of engaging elements molded on tiie front 
surface while the die wheel is continuously rotated in a 
direction in which the molten resin is extruded: continu- 
es ously merging tiie backing sheet with the rear surface of 
tiie mokJed substrate sheet at the circumferential sur- 
face of tiie die wheel; and pressing a front surface of tiie 
backing sheet at predetermined regions by pressing 
means to weld the backing sheet with tiie rear surface of 

30 tiie substrate sheet at the predetermined regions. 

Preferably, ttie backing sheet is previously heated 
prior to merging witii the substrate sheet so that the 
backing sheet and the substrate sheet can be joined 
firmly witiiout causing the substi-ate sheet to become 

35 solkJified. Further, the pressing means is a pressing 
roller having on its circumferential surface a predeter- 
mined pattem of raised land and rotatable in response 
to the traveling of the backing sheet to press the tracking 
sheet against the substrate sheet at said predetermined 

40 regions by tiie raised land. The pattern of raised land 
may be in the shape of spots, a grid (i.e.. many straight 
lines crossing one another in a checkerboard pattern), 
at least one straight line, or at least one meandering 
line. Although the individual engaging element to be 

45 molded on ttie front surface of the substrate sheet has a 
hook shape most practically, it may be a mushroom 
shape, a palm-tree shape or any of various other 
shapes. 

In the molding method of this invention, utilizing the 
50 molding principles of tiie above-mentioned conventional 
molding machine, it is possible to secure a desired 
degree of flexibility meeting individually witii demands 
for a wkJe variety of applications by a single simple proc- 
ess and to avoid any crack in tiie substrate sheet. Also 
55 it is possible to continuously manufacture a high-quality 
molded surface fastener witii a backing sheet at high 
efficiency. Therefore uniform quality of product and 
improved rate of production as well as lower price of 
product can be realized at tiie same time. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 Is a fragmentary front perspective view of a 
molded surface fastener, with its rear surface sup- 
ported by a backing sheet, according to a first s 
embodiment of this invention; 
FIG. 2 is a fragmentary front perspective view of a 
molded surface fastener, with its rear surface sup- 
ported by a backing sheet, according to a second 
embodiment of the invention; 
FIG. 3 is a fragmentary front perspective view of a 
molded surface fastener, with its rear surface sup* 
ported by a backing sheet, according to a third 
embodiment: 

FIG. 4 is a fragmentary front perspective view of a 
molded surface fastener, with its rear surface sup- 
ported by a backing sheet, according to a fourth 
embodiment; 

FIG. 5 is a fragmentary front perspective via of a 
molded surface fastener, with its rear surface sup- 
ported by a backing sheet, according to a fifth 
embodiment; 

FIG. 6 is a fragmentary vertical cross-sectional 
view of a first apparatus for carrying out a method of 

this invention; 

FIG. 7 is a fragmentary perspective view of a typical 
example of pressing roller to be used in the first 
apparatus; 

FIG. 8 is a fragmentary perspective view of another 
typical example of pressing roller to be used in the 
first apparatus; 

FIG. 9 Is a fragmentary vertical cross-sectional 
view of a second apparatus for carrying out the 
method of this invention; and 
FIG. 10 is a fragmentary vertical aoss-sectional 
view of a third apparatus for carrying out the 
method of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Various preferred embodiments of this invention will 
now be described in detail with reference to the accom- 
panying drawings. 

FIGS. 1 through 5 are fragmentary front perspec- 
tive views of various preferred embodiments, respec- 
tively, of a molded surface fastener equipped with a 
backing sheet (hereinafter also called the molded sur- 
face fastener), each showing the manner in which the 
backing sheet 3 is joined with a substrate sheet 4a; 
each of these views, hatched sections are joining 
regions AP at which the backing sheet 3 and the sub- 
strate sheet 4a are joined. 

The thermoplastic synthetic resin material of a 
molded body 4 composed of the substrate sheet 4a and 
a multiplicity of engaging elements 4b is exemplified by 
nylon, polyester, polypropylene and polyetiiylene. Each 
of the engaging elements 4b may be an ordinary male 
engaging element having a hook shape, a mushroom 
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shape or a palm-tree shape, or may be a unique male 
engaging element having a substantially V shape, for 
example. The material of tiie backing sheet 3 may be 
ttie same as that of the molded body 4 or natural fibers. 
The backing sheet 3 may be a woven or knit fabric, a 
non-woven dotii, a net. a synthetic resin film, or a syn- 
thetic resin sheet. 

TTie nfK3kjed surface fastener of this invention is 
characterized in tiiat the backing sheet 3 is portly inte- 
grally joined witii the rear surface of the substrate sheet 
4a of the molded body 4 by joining regions AR FIG. 1 
shows a first embodiment in which tiie joining regions 
AP are a large number of spots an^nged at random 
over the entire rear surface of the substi-ate sheet 4a. 
FIG. 2 shows a second embodiment in which the joining 
regions AP are a number of straight lines crossing one 
another in a checkerboard pattern to form a grid, FIG. 3 
is a third embodiment in which the joining regions AP 
are a number of meandering lines extending in a zigzag 
pattern, FIG. 4 is a fourth emtxxfiment in which tiie join- 
ing regions AP are arranged in rows in such a manner 
tiiat ttiose of each pair of adjacent rows are staggered 
witii one anotiier, and FIG. 5 shows a fifth embodiment 
in which the joining regions AP are two or more parallel 
straight lines extending on the substrate sheet 4a 
tiirough its entire lengtii or widtii and spaced a desired 
distance from one anotiier. Alternatively, tiie straight 
joining regions AP may extend at a desired angle witii 
respect to the general longitudinal line of the substrate 
sheet. 

Although the backing sheet 3 may be partly joined 
witii the rear surface of the substrate sheet 4a of tiie 
molded body 4 by an adhesive agent, it is preferat)le 
that the backing sheet 3 is welded with the rear surface 
of tiie substrate sheet 4a by merging the backing sheet 
3 witii tiie rear surface of the substrate sheet 4a when 
tiie substrate sheet 4a is in a semi-molten state and 
then pressing the backing sheet 3 against the rear sur- 
face of the semi-molten substrate sheet 4a at the merg- 
ing point by a pressing roller rotating in timed relation 
witii tiie molding rate of tiie molded body 4. The press- 
ing roller has on its circumferential surface a desired 
pattern of raised land corresponding to the shape of tiie 
joining regions as described below. 

According to the molded surface fastener of this 
invention, since the backing sheet 3 is integrally joined 
witii only part of tiie rear surface of the substrate sheet 
4a ratiier than the entire rear surface of the substrate 
sheet 4a, it is possible to secure adequate flexibility 
required for surface fasteners and to avoid any crack in 
tiie substrate sheet 4a, whkh would have occurred in 
tiie conventional molded surtece fastener. 

In the molded surface fastener, specifically of FIG. 
5. at least one thin metal strip or wire M of aluminium or 
steel is inserted tiirough the space SP defined between 
two or more straight joining regions AP so that the 
molded surface fastener can hold a desired bent or 
cured posture when it is bent. This alternative molded 
surface fastener can be tightiy attached to a wall having 



EP0808585 A2 



15 



2G 



25 



30 



35 



40 



45 



SO 



4 



7 

a complex curved surface, thus making it possible to 
attach an interior ornament or other thing to the wall 
neatly without locally floating. In another alternative 
form, at least one magnetic rubber strip may be inserted 
through the space between two or more straight joining 5 
regions as a substitute for the thin metal strip or wire so 
that attaching of the molded surface fastener Is facili- 
tated particularly when it is used on metal such as a 
steel post or inside of various kinds of molding dies, 
which require precise positioning and presecuring. 

FIG. 6 shows a first apparatus tor carrying typical 
manufacturing method of this invention. In this method, 
the backing sheet 3 to be joined with the substrate sheet 
4a is a synthetk: resin film, and the engaging element 4b 
standing on the front surface of the substrate sheet 4a 
have a hook shape tike the ordinary mokied surface fas- 
teners. 

In FIG. 6, reference number 1 designates an extru- 
sion nozzle having an arcuate tip surface spaced a pre- 
determined gap from the circumferential surface of a die 
wheel 2 described below. From an orifice of the extru- 
sion nozzle 1. molten resin 4* is extruded in a sheet 
form. The orifice of the extrusion nozzle 1 communi- 
cates with a single sprue 1a extending centrally through 
the extrusion nozzle 1 . 

A backing-sheet guide channel 1b is formed in the 
lower half of the extrusion nozzle 1, extending substan- 
tially parallel to the sprue 1 a and terminating in an outlet 
disposed under the orif toe of the extrusion nozzle 1 . An 
entrance of the backing-sheet guide channel 1 b is in the 
lower wall of the extrusion nozzle 1 . Adjacent to the out- 
let of the backing-sheet guide channel 1b. the pressing 
roller 5 is disposed with a predetermined gap with 
respect to the circumferential surface of the die wheel 2. 
The pressing roller 5 serves to press molten resin 4', 
which is to be in a sheet form from the nozzle 1 . from the 
front surface of the backing sheet 3 to join the backing 
sheet 3 with part of the sheet of molten resin 4'. 

For this purpose, the pressing roller 5 has on its cir- 
cumferential surface a predetermined pattern of raised 
land 5a. In the example of FIG. 7. the raised land 5a is 
in the form of a large number of spots anranged at ran- 
dom on the circumferential surface of the pressing roller 
5. In the example of FIG. 8, the raised land 5a is in the 
form of a number of annular ridges extending around 
the circumferential surface of the pressing roller 5. The 
whole shape of the raised land 5a should by no means 
be limited to the illustrated examples, it may be a com- 
bination of a number of annular ridges extending around 
the circumferentiai surface of the pressing roller 5 and a 
number of straight ridges extending parallel to the axis 
of the pressing roller 5 or a large number of meandering 
ridges extending around the circumferential surface of 
the pressing rollers. The gap between the top surface of 
the raised land 5a and the circumferential surface of the 
die wheel 2 is adjusted, by a non-illustrated roller-posi- 
tion adjusting mechanism, to a suitable distance such 
that the backing sheet 3 is surely joined with substrate 
sheet 4a of the molded body 4. 
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Since the structure of the die wheel 2 is substan- 
tially identical with that disclosed in International Patent 
Publication No. Hei 1-501775 (on International Patent 
Application filed in Japan), it will now be described here 
only briefly The die wheel 2 is used of a large number 
of die rings placed one over another to form a hollow 
drum having a cooling water jacket inside. Each die ring 
has a multiplicity of hook-element-fbrming cavities 2a 
on opposite skle peripheral surfaces, each cavity open- 
ing at its root end to the side peripheral surface. Each 
die ring is sandwiched between adjacent spacer rings 
which are flat at opposite side surfaces. The die wheel 2 
is driven by a non-illustrated known drive unit for rota- 
tion in the direction of an an^ow in FIG. 6. Downstream 
(right in FIG. 6) of the die wheel 2. a guide roller 8b is 
disposed for rotation at a peripheral speed equal to tiiat 
of the die wheel 2. Further downstream of the guide 
roller 8b. a set of upper and lower feed rollers 6, 7 are 
disposed. 

T?ie material of the moWed body 4 and the material 
of the backing sheet 3 are already listed above. The 
molded body 4 and the backing sheet 3 may be identical 
with and different from each other in material. In mold- 
ing, considering the kind of the material used, a molten 
resin temperature, an extrusion resin pressure, a die 
wheel temperature, a rotating speed of the die wheel, 
etc. are suitably adjusted. In tiie illustrated eeample, 
since the backing-sheet guide channel lb is formed in 
tiie extrusion nozzle 1 , it is preferable tiiat the synthetic 
resin materials are selected such that tiie melting point 
of the molded body 4 is lower than that of the backing 
sheet 3. 

In operation, as molten resin 4' extruded from ttie 
extrusion nozzle 1 is introduced to the gap defined 
between the extrusion nozzle 1 and the rotating die 
wheel 2. part of tiie extruded molten resin 4' is filled tiie 
successive hook-element-forming cavities 2a of the die 
wheel 2 to mold a multiplicity of hook elements 4b and 
tiie remaining part of tiie extruded molten resin 4' is 
continuously mokJed into a substrate sheet 4a having a 
predetermined width and a predetermined thickness. 

Simultaneously with this molding, tiie backing sheet 
3 is supplied toward tiie die wheel 2 tiirough the back- 
ing-sheet guide channel lb, during which the backing 
sheet 3 is heated by the extrusion nozzle 1 , as guide by 
a guide roller 8a. Immediately off tiie outlet of the back- 
ing-sheet guide channel lb. the backing sheet 3 is 
pressed against the rear surface (outer side) of tiie sub- 
strate sheet 4a still in semi-molten state by the pressing 
roller 5. At ttiat time, tiie raised land 5a on tiie circumfer- 
ential surface of the pressing roller 5 pushes the back- 
ing sheet 3 against tiie rear surface of the substrate 
sheet 4a at only a limited region corresponcGng to tiie 
shape of tiie raised land 5a. 

While tiie semi-molten body 4 and the backing 
sheet 3 revolve a substantially semicircular trip along 
with the circumferential surface of the die wheel 2. tiiey 
become solidified as a unit as cooled from inside of the 
die wheel 2. Upon termination of tills solidifying, tiie 
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molded substrate sheet 4a is drawn together with the 
backing sheet 3 in the direction of extrusion by a suita- 
ble pulling force so that the individual hook elements 4b 
molded in the cavities 2a of the die wheel 2 are 
smoothly removed as they elastically deform into a 5 
straight Ibmi and then soon restore their original shape. 

In the first apparatus of FIG. 6, after nrx>lding, the 
molded surface fastener with the backing sheet 3 is 
drawn by the upper and lower feed rollers 6, 7 which 
rotate in opposite directions in synchronism with each 
other. Although the circumferential surfaces of the feed 
rollers 6, 7 may be flat, it is preferable that they have a 
large number of annular grooves for the corresponding 
rows of molded hook elements 4b to pass without dam- 
age. 

FIG. 9 shows a second apparatus for for carrying 
out the method of this invention which apparatus is sim- 
ilar to the first apparatus except that the backing-sheet 
guide channel 1b is formed outside of the extrusion noz- 
zle 1 . In FIG. 9. parts or elements substantially similar to 
those of the FIG. 6 are designated with the same refer- 
ence numbers. In the second apparatus, the backing 
sheet 3 is a usual woven or knit fabric or a non-woven 
cloth, joining between the backing sheet 3 and the 
molded body 4 after molding is firm likewise in the first 
apparatus. According to the second apparatus, a molten 
resin 4' extruded from the extrusion nozzle 1 is intro- 
duced to the gap 20 defined between the extrusion noz- 
zle 1 and the rotating die wheel 2, part of the extruded 
molten resin 4* is filled the successive hook-element- 
fbrming cavities 2a of the die wheel 2 to mold a multi- 
plicity of hook elements 4b and the remaining part of the 
extruded molten resin 4' is continuously molded into a 
substrate sheet 4a. Simultaneously with this molding, 
the backing sheet 3 is supplied toward the die wheel 2 
through the backing-sheet guide channel lb. which is at 
the lowers of the extrusion nozzle 1, during which the 
backing sheet 3 is heated by the extrusion nozzle 1 , as 
guided by the guide roller 8a. Immediately off the outlet 
of the backing<sheet guide channel 1b, the backing 
sheet 3 is pressed against the rear surface (outer side) 
of the substrate sheet 4a still in semi-molten state by the 
pressing roller 5. As a result, the backing sheet 3 and 
the substrate sheet 4a are joined together at only a pre- 
determined pattern of joining region. 

During this pressing, part of the molten resin 4* of 
the substrate sheet 4a penetrates into spaces between 
fibers of the backing sheet 3, reaching to the deep 
inside the backing sheet 3 if there is only a small differ- 
ence in temperature between the molten resin of the 
substrate sheet 4a and the backing sheet 3, thus joining 
the substrate sheet 4a and the backing sheet 3 together 
firmly Then the backing sheet 3 and the mokJed body 4 
are cooled quickly from both inside and outside of the 
die wheel 2 to become solidified, whereupon the 
molded body 4 is drawn together with the backing sheet 
3 by the upper and lower feed rollers 6. 7 as guided by 
the second guide roller 8b. 

FIG. 10 shows a third apparatus for carrying out the 



10 

method of this invention. In the third apparatus, a back- 
ing-sheet pressing wheel 50 having an outer diameter 
substantially equal to that of the die wheel 2 is disposed 
under the die wheel 2. The two wheels 2, 50 are dis- 
posed dose to upper and lower concave surfaces 10b, 
10c of the tip of an extrusion nozzle 10 and are driven 
for rotation in opposite directions in synchronism with 
each other. The lower concave surface 10c defines part 
of the backing-sheet gukie channel. 

In the third apparatus, while molten resin 4' is 
extruded in a sheet form from the extrusion nozzle 10 
through a sprue 10a to the die wheel 2 likewise in the 
foregoing apparatus, the backing sheet 3 is introduced 
to the backing-sheet pressing wheel 50 from lower side 
as it takes a substantially 1/3 trip on the circumferential 
surface of the backing-sheet pressing wheel 50 along 
the backing-sheet guide channel, which is defined 
between the extrusion nozzle 10 and the backing-sheet 
pressing wheel 50. At that time, the backing sheet 3 is 
heated by the heat of the extrusion nozzle 10. Witii con- 
tinued rotation of the two wheels 2. 50. the backing 
sheet 3 and the substrate sheet 4a merge with each 
other between the two wheels 2, 50 and are com- 
pressed there under the pressure of the lower wheel 50. 
As a result, tiie backing sheet 3 and the substrate sheet 
4a are integrally joined with each other at only a prede- 
termined pattern of Joining region, whereupon tiie 
resulting molded surface fastener is positively drawn by 
tiie upper and lower feed rollers 6. 7. In tiie tiiird appa- 
ratus, tiie backing-sheet pressing wheel 50 serves as 
tiie pressing means of ttiis invention. 

In tiiis apparatus, the backing-sheet pressing wheel 
50, like the pressing roller 5. has on its circumferential 
surface an arbitrary pattern of raised land 50a. As tiie 
backing sheet 3 is pressed against the rear surface of 
the semi-molten substrate sheet 4a by the backing- 
sheet pressing wheel 50, tiie backing sheet 3 and tiie 
substrate sheet 4a are integrally joined together at only 
a limited region AP corresponding to tiie shape of tiie 
raised land 50a as shown in FIGS. 1 through 5. 

The molded body 4 molded by each of ttie first, sec- 
ond and third apparatuses is composed of a substrate 
sheet 4a and a multiplicity of hook elements 4b molded 
integrally on tiie front surface of the substrate sheet 4a. 
A backing sheet 3 is integrally joined with the rear sur- 
face of the substrate sheet 4a at only a pattern of joining 
region. Though there is no illustration in the drawings, 
tiie hook elements 4b are formed on tiie substi'ate sheet 
4a in a large number of parallel rows; the hook elements 
4b in tiie row face in a common direction, while those in 
adjacent rows face in opposite directions. Witii tills 
arrangement, a surface festener having no directivity in 
engaging force can be achieved. 

In the illustrated embodiments, the engaging ele- 
ments 4b formed on the front surface of the substrate 
sheet 4a have a hook shape, in this invention, tiie 
engaging elements 4b are not limited to a hook shape 
and may have any other shape such as a mushroom 
shape or a substantially V shape. Further, tiie stem of 
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the individual hook element may be reinforced by 
increasing the thickness. This invention should by no 
means be limited to the illustrated examples, and vari- 
ous modifications may be suggested without departing 
from the principles of this invention. As is apparent from 5 
the foregoing detailed description, according to the 
molded surface fastener of this invention, since the 
backing sheet is integrally joined with part of the rear 
surface of the synthetic resin mokied substrate sheet 
rather than with the entire rear surface, it is possit)ie to w 
secure adequate flexibility and also to avoid any crack in 
the substrate sheet, which would have occurred with the 
conventional molded surface fastener. 

In an alternative form, at least one metallic thin strip 
or wire may be inserted through the space defined 75 
between two or more straight lines of joining regions so 
that the molded surface fastener can hold a desired 
bent or cured posture when it is bent. This alternative 
molded surface fastener can be tightly attached to a wall 
having a complex curved surface, thus making it possi- 20 
ble to attach an interior ornament or other thing to the 
wall neatly without locally floating. In another alternative 
form, at least one magnetic rubber strip may be inserted 
through the space between the two or more straight 
joining regions as a substitute for the thin metal strip or 2S 
wire so that attaching of the molded surface fastener is 
facilitated particularly when it is used on a steel post or 
inside various kinds of mokling dies, which require pre- 
cise positioning and presecuring. 

This molded surface fastener with the backing 30 
sheet can be continuously manufactured in a simple 
one-step process on the conventional molding appara- 
tus. 

Claims 35 

1 . A mokled surface fastener comprising: 

(a) a synthetic resin molded substrate sheet 
(4a) having a multiplicity of engaging elements 40 
(4b} molded on a front surface of said substrate 
sheet (4a); and 

(b) a backing sheet (3) covering over a rear sur- 
face of said substrate sheet (4a) and partially 
integrally joined with said substrate sheet (4a). 4s 

2. A molded surface fastener according to daim 1, 
wherein said backing sheet (3) and said substrate 
sheet (4a) are integrally joined at a multiplicity of 
joining spot regions (AP) arranged over saM rear so 
surface of said substrate sheet (4a). 

3. A molded surface fastener according to daim 1 , 
wherein said backing sheet (3) and said substrate 
sheet (4a) are integrally joined together by a grid- ss 
like joining region (AP) arranged over said rear sur- 
face of said substrate sheet (4a). 

4. A molded surface fastener according to daim 1, 



wherein said backing sheet (3) and said substrate 
sheet (4a) are integrally joined together by at least 
one straight line of joining region (AP) extending on 
said rear surface of said substrate sheet (4a) 
through the entire length or width of said substrate 
sheet (4a). 

5. A molded surface fastener according to claim 1, 
wherein said backing sheet (3) and said sut)strate 
sheet (4a) are integrally joined together by at least 
one meandering line of joining region (AP) extend- 
ing on said rear surface of said substrate sheet (4a) 
through the entire length or width of said substrate 
sheet (4a). 

6. A molded surface fastener according to claim 2, 
wherein said joining spot regions (AP) are arranged 
in rows in such a manner that sakJ joining spot 
regions (AP) of each pair of adjacent rows are stag- 
gered with one another. 

7. A molded surface fastener according to daim 4. fur- 
ther including at least one thin metal strip or wire 
inserted through at least one space defined 
between said two or more straight lines of joining 
regions (SP). 

8. A molded surface fastener according to claim 4, fur- 
ther induding at least one magnetic rubber strip 
inserted through at least one space defined 
between said two or more straight lines of joining 
regions (SP). 

9. A method of continuously manufacturing a molded 
surface festener composed of a synthetic resin 
molded substrate sheet (4a). which has a multiplic- 
ity of engaging elements (4b) molded on a front sur- 
face, and a backing sheet (3) attached to a rear 
surface of the substrate sheet (4a). said method 
comprising the steps of: 

(a) rotating a die wheel (2), which has in its cir- 
cumferential surface a multiplicity of engaging- 
element-forming cavities (2a), in one direction; 

(b) extruding molten resin (4*) to said drcumfer- 
ential surface of said die wheel (2) by a prede- 
termined width from an extrusion nozzle (1, 
10), which is disposed in confronting relation- 
ship with said die wheel (2) with a predeter- 
mined space, and. at the same time, filling saki 
engaging-element-fbrming cavities (2a) with 
said molten resin (4*); 

(c) continuously molding the substrate sheet 
(4a) witii the multiplicity of engaging elements 
(4b) molded on the front surface while said die 
wheel (2) is continuously rotated in a direction 
in which said molten resin (4*) is extruded; 

(d) continuously meaning the backing sheet (3) 
with the rear surface of tiie mokled substrate 
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sheet (4a) at said drcumferential surface of 
said die wheel (2); and 

(e) pressing a front surface of the backing 
sheet (3) at predetermined regions (AP) by 
pressing means to weld the backing sheet (3) s 
with the rear surface of the substrate sheet (4a) 
at said predetermined regions (AP). 

10. A molded surfece tetener manufacturing method 
according to dalm 9» further including a step of pre- io 
viously heating the backing sheet (3) before merg- 
ing with the substrate sheet (4a). 

11. A mokJed surface fastener manufacturing method 
according to claim 9, wherein said pressing means is 
is a pressing roller (5. 50) having on its circumferen- 
tial surface a predetermined pattern of raised land 
(5a, 50a) and rotatable in response to the traveling 

of the backing Sheet (3) to press the backing sheet 
(3) against the substrate sheet (4a) at said prede- 20 
termined regions (AP) by said raised land (5a, 50a). 
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FIG. I 



(4b) on the front surlace of the substrate sheet (4a). 
Meanwhile, the backing sheet (3) is pressed against the 
rear surface of the substrate sheet (4a) on the die wheel 
(2) by a pressing roller (5) to integrally join the backing 
sheet (3) and the substrate sheet (4a) together at a 
selected pattern of regions (AP). 
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